might contribute to the decreased chondrocyte proteoglycan (PG) synthesis during joint inflammation. Articular cartilage obtained from mouse knee joints with experimentally-induced arthritis exhibits a state of nonresponsiveness towards stimulation of chondrocyte PG synthesis by insulin-like growth factor-1 (IGF-1). Investigations were carried out on the role of other growth factors apart from IGF-i on regulation of chondrocyte PG synthesis under pathological conditions, that is, during repair after IL-1 exposure as well as during early and later arthritis. Methods-Mouse patellae were obtained from normal knee joints and joints injected with IL-1 or zymosan. The pateilae were cultured with basic fibroblast growth factor [bFGF] , plateletderived growth factor [PDGF] , epidermal growth factor [EGF] or transforming growth factor , [TGF,J for 24 Murine recombinant IL-1 (300 U) (kindly supplied by Dr I G Otterness, Pfizer Central Research, Groten, CT, USA) was injected in a volume of 6 pl into the joint cavity of the right knee. The left contralateral joint received an equal volume of phosphate buffered saline (PBS). The biological activity of IL-1 was determined using the lymphocyte-activation factor assay (LAF). Consistently, 10-40 pg/ml IL-1 corresponded to 1 Unit biological activity. The IL-1 batch was stored at -20°C, and showed constant LAF activity over the period studied.
INDUCTION OF ARTHRITIS
Arthritis was induced in the right knee joint of the animals by intra-articular injection of 180 pg sterilised zymosan [Sigma, St Louis, MO, USA] in pyrogen-free phosphate buffered saline. This model, which is characterised by a polymorphonuclear cell rich infiltrate and by cartilage damage in the acute phase (days 1-4), has been described in earlier studies.9 33 CARTILAGE CULTURES Two and five days after induction of zymosaninduced arthritis as well as one, two, three and four days after injecting IL-1, mice were killed by cervical dislocation. Whole patellae were dissected from the right arthritic and left control knee joints, with a standard amount of surrounding tissue. The fully intact cartilage33 34 was subsequently used for radiosulphate incorporation studies. Radiosulphate incorporation was measured either directly at t = 0, reflecting the in vivo situation, or after culture for 24 hours. Patellae were cultured in medium, that is, RPMI 1640 (Flow Laboratories Irvine, Scotland, UK) supplemented with 2 mM glutamine, 40 mg/ml gentamycin, 0 1% ultrapure bovine serum albumin (Sigma). In addition, patellae were cultured in medium containing bFGF, PDGF or EGF in concentrations ranging from [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] ,ug/ml to 2 jig/ml, or TGFI 2-5-20 ng/ml (Serva, Germany), in the absence or presence of 0-25 1ig/ml recombinant human IGF-1 (Boehringer Mannheim, Germany). The concentration range for bFGF, PDGF and EGF is based on analogy with known doseresponse effects of IGF-1 on chondrocyte PG synthesis of anatomically intact murine articular cartilage. The concentrations used for TGFI are analogous to those used by van Time (days) Figure 3 In vitro response ofpatellar cartilage from IL-I injected kneejoints. Chondrocyte PG synthesis ofpatellar cartilage at one, two, thee andfour days after a single intraarticular IL-I injection [300 U] was determined by 35S-sulphate incorporation either immediately after isolation of the patellae [t = 01 or after 24 hours culture in medium containing 0-25 ,ug/ml IGF-1. The experiments were performed three times, in each experimentfive patellae were measured; shown are the pooled data of these three experiments, mean (SEM), expressed as percentage of the control value at t = 0. 5A) . Five days after arthritis induction, ex vivo PG synthesis was already restored to 80% of the level observed in control cartilage (data not shown). As shown in figure 5B, after culture in the presence of IGF-1 stimulation of PG synthesis was almost restored to the level of ex vivo control cartilage PG synthesis. Culture with bFGF, PDGF, or TGFI did not result in enhanced 35S-sulphate incorporation. Furthermore, combination of bFGF, PDGF or TGF3 with IGF-1 did not induce stimulation above effects found after culture with IGF-1 alone.
Discussion
At present there is substantial evidence indicating that one of the mechanisms leading to cartilage destruction in inflammatory joint diseases is inhibition of chondrocyte PG synthesis.33 36 It is still not precisely known how this inhibition is effected, although possible evidence is accumulating that IL-1 plays a crucial role in this process. 3637 We previously suggested that inhibition of chondrocyte metabolism might also be caused by inadequate anabolic regulation of PG 
